8.6 CAROLINE COUNTY

This chapter presents information about stream conditions
of potential management interest in Caroline County
based on the 2000-2004 Maryland Biological Stream
Survey (MBSS) results. Information from MBSS data
collected between 1994 and 1997 can be found in MDNR
2001f.

8.6.1 Ecological Health

Based on the three ecological health indicators used by
the MBSS, the overal condition of Caroline County
streams during 2000-2004 was Fair-Poor (Figure 8-51).
The FIBI indicate that 13% of the streams in the county
were in Good condition, and the BIBI indicated that about
15% were rated as Good. About 39% of the streams in
the county scored as Poor or Very Poor using the BIBI,
while 41% were scored in those categories using the FIBI.
Nearly 21% of Caroline County stream miles were not
rated using the FIBI. Streams that were not rated had
chemical characteristics of blackwater streams or were
dry and unsampleable for fish. Because of the difficulty in
finding reasonable reference conditions in these highly
disturbed watersheds, sites with Poor or Very Poor FIBI
scores are considered ‘Not Rated” and not included in
stream mile estimates of FIBI condition. Using the
Combined Biotic Index (CBI), 67% of the streams scored
as Poor or Very Poor, 15% scored as Good, and 19%
scored as Fair.

There was no apparent geographic trend in IBI scores in
Caroline County. The highest rated stream using the
Combined Biotic Index (CBI) was Watts Creek, while the
lowest rated streams included an unnamed tributary to
Tidy Island Creek, an unnamed tributary to the Choptank
River, and Mason Branch (Table 8-15). Based on Stream
Waders volunteer data, the Upper Choptank watershed
had the largest number of sites rated as Poor or Very Poor
for benthic macroinvertebrates (Table 8-16).

One current and one former MBSS Sentinel site are
located in Caroline County. The former site is Skeleton
Creek, and the current site is an unnamed tributary to the
Choptank River. Sentinel sites were chosen to provide a
representation of the best remaining streams around the
state and track natural variations in stream health. Where
possible, Sentinel sites are located in watersheds with as
much protected land as possible, or in areas projected to
become degraded from development at a slower pace. In
the case of Skeleton Creek, the site was dropped from the
network because of lowering Combined Biotic Index
scores. More information about the MBSS Sentinel
stream network is found in: 2000-2004 Maryland
Biological Stream Survey Volume 11: Sentinel Sites
(http:www/dnr/Maryland.gov/streams/pubs/ea05-8
sentinel.pdf).

8.6.2 Physical Habitat

8.6.2.1 Overall Condition

Based on the Physical Habitat Index (PHI), 21% of the
streams in Caroline County had Minimally Degraded
habitat, and 21% had Degraded or Severely Degraded
habitat (Figure 8-52). The remaining proportion of stream
miles (43%) was rated as Partially Degraded. There was
no apparent geographic trend in physical habitat in the
county.

8.6.2.2 Trash

Caroline County streams generally have little human
refuse in and near them. Approximately 79% of the
stream miles were rated Optimal for trash (Figure 8-53).
In contrast, 13% were rated as being in Marginal con-
dition, and none were rated as Poor. There was no
apparent geographic trend in trash levels along streams in
the county.

8.6.2.3 Channelization

Over one half of the stream miles in Caroline County
were channelized (Table 8-4). All of the documented
channelization was in the form of earthen ditches. There
was no strong pattern in the distribution of ditched
streams (Figure 8-54).

8.6.24 Inadequate Riparian Buffer

Only 2% of the stream miles in Caroline County had no
effective riparian buffers. In addition, 4% of stream miles
had severe breaks in the buffers that were recorded. There
was no apparent geographic trend in the distribution of
sites with no buffer or buffer breaks in Caroline County
(Figure 8-55). Additional information about buffer breaks,
analyzed by county, is provided in: 2000-2004 Maryland
Biological Stream Survey Volume 10: Riparian Zone
Conditions (http: www/dnr/Maryland.gov/streams/pubs/
ea05-7_riparian.pdf).
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8.6.25 Eroded Banks/Bedload M ovement

An estimated 73% of the stream miles in Caroline County
had minimal (rated as Optimal) amounts of bank erosion
(Figure 8-56). In contrast, 5% of the streams had large
amounts of bank erosion (rated as Poor), and an additional
10% were rated Marginal. Bank erosion problems were
greatest in the northern portion of the county.

Only 8% of the stream miles in Caroline County had
extensive formation of instream bars (Figure 8-56). An
additional 16% had moderate bar formation, and more
than 75% had minor bar formation. No streams sampled
were devoid of bars. Bar formation appeared to be dightly
more extensive around the Town of Denton compared to
other aress.

8.6.3 Key Nutrients

8.6.3.1 Nitrate-Nitrogen

About 19% of the stream miles in Caroline County had
nitrate-nitrogen levels at or below levels observed in
mostly forested streams within Maryland (Figure 8-57).
An additional 31% had levels above 5 mg/l, the threshold
beyond which impacts to stream biota have been docu-
mented. The remaining 50% of stream miles had levels
above background but less than 5 mg/l. There was no
apparent geographic trend in the distribution of nitrate-
nitrogen in the county.

included stream salamanders, freshwater fishes, and
freshwater mussels. Rare, pollution-sensitive benthic
macroinvertebrates collected during the 1994-2004 MBSS
were also used to identify the suite of watersheds neces-
sary to conserve the full array of known stream and river
biota in Maryland. A complete description of the bio-
diversity ranking process is found in: 2000-2004
Maryland Biological Stream Survey Volume 9: Stream
and Riverine Biodiversity (http:www/dnr/Maryland.gov/
streams/pubs/ea05-6_biodiv.pdf).

Of the four watersheds found in Caroline County, the
highest rated for stream and river biodiversity was
Tuckahoe Creek, a Tier 1 watershed that was a stronghold
watershed for one or more state-listed species (Figure
8-59). The other Tier 1 watershed in the county was the
Upper Choptank River. In contrast, the Honga River/
Little Choptank River/Lower Choptank River watershed
was the lowest ranking for stream and river biodiversity
in the county, and ranked 61% of 84 in Maryland. Any
reaches that had either state-listed species or high
intactness values were highlighted to facilitate additional
emphasis in planning restoration and protection activities.

86,5 Stressors

At 72% of stream miles, the most extensive stressor
characterized by the MBSS in Caroline County during the
2000-2004 MBSS was non-native terrestrial plants in the
riparian zone (Figure 8-5). Other stressors found exten-
sively were: streams with non-native aguatic fauna
(present in 46% of stream miles); channelized streams
(56% of stream miles); low dissolved oxygen (26% of
stream miles); high nitrate-nitrogen levels (50% of stream

8.6.3.2 Total Phosphorus

Nearly 15% of the stream miles in Caroline
County had total phosphorus levels above the
threshold associated with biological impairment
(Figure 8-58). An additional 60% of stream miles
had levels above those observed in forested
Maryland streams. Only 25% of the stream miles
in the county had total phosphorus levels at or
below background. Similar to nitrate-nitrogen,
there was no apparent geographic trend in the
distribution of total phosphorus within the county.

8.6.4 Stream and River Biodiversity

To provide a means to prioritize stream systems
for biodiversity protection and restoration within
each county and on a statewide basis, a tiered
watershed and stream reach prioritization method
was developed. Special emphasis was placed on
state-listed species, stronghold watersheds for
state-listed species, and stream reaches with one or
more state-listed aquatic fauna. Fauna considered
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AN IMPORTANT NOTE ON BIODIVERSITY
MANAGEMENT

Perhaps the largest ongoing natural resources restoration and
protection effort in Maryland is associated with the Chesapeake
Bay. In most cases, freshwater biodiversity is not specifically
considered during placement and prioritization of Bay restoration
and protection projects. In this report and in the more detailed
volume in the series on aquatic biodiversity, a system of biodiversity
ranking is presented to provide counties and other stewards with a
means to plan appropriate protection and restoration activities in
locations where they would most benefit stream and river species.
Given the historically low level of funding for biodiversity protection
and restoration in Maryland and elsewhere, the potential benefit of
incorporating freshwater biodiversity needs into other efforts is quite
large.

However, it is important to note that although freshwater taxa
are the most imperiled group of organisms in Maryland, other
groups and individual species not typically found in freshwater
habitats are also at high risk and constitute high priority targets for
conservation. In addition, freshwater taxa that prefer habitats such
as small wetlands may not be well-characterized by the ranking
system employed here. To conserve the full array of Maryland’s
flora and fauna, it is clearly necessary to use other, landscape-
based tools and consider factors such as maintaining or
reconnecting terrestrial travel corridors.




miles) eroded banks (17% of stream miles); acid
deposition (observed in 8% of stream miles); streams with
> 5% urban land use (4% of stream miles); and areas with
no riparian buffer (2% of stream miles).

8-87



pajel 1ap) WOPUBI-UON
lewndo
[ewndognsg

eubie
EURIEN Ssan

| NONONT RO

Jood

uoisos3

S3UN0S Blep pue sadh) joquis

uopIpuoy |suueyy

pales jon
BUON
[EALIUIA

aleIapo

_NONON N

aAIsuSIx]

UoHEW.I0S Jeg

WOPUEI-UON

siglaw g uey) sslesss @
simpaws—1 O oN @
syngoN @ d/ SBA @

WPIM veLedry  gsap yeaiq 1ang

S32UNos ejep pue sadf} joquis

uonipuos Jayng ueuedry

"8/0Ce 8} JO 10N

‘puUeiAle N Ul JUeIXe SSTRIGRLBAUI0ITRW D IyIUSQ DA ISUSS
uonn|jod ‘a.lel pue ‘spssnl lolemysal) ‘eunejoredey
a1enbe 'ssusiy aAIRRU |e 0883 0) PIARBSUOD 8 1SN ey}
SpayseM JO MJomieu ay) Jo Led ‘splom Jaylo U "paus
-JOIEM UOITRAISSUOD AYISIBAIPOIQ B INg ‘9A00e 3U) JO 10N
esaud

Sjessnw JeleMmysal) Jo ‘eunejoedisy dienbe ‘us1y
pa31S1|-91elS 840U IO SUO UM payseiem ployBuoss-uoN
"JuesaJd spssnw

BERMUSa J0 ‘eurejoadiey dfrenbe ‘Usiy pais!|-oreIs ou
‘spssnw BreMUsal) Jo ‘eunejordey dienbe ‘usly NOO
poIS1| 91eIS-UOU 210U IO SUO 10} pays.elem ploybuois
uesa.d sjpssnwi

RBEMUSS4 Jo ‘eurejoipdiey dfiene ‘usty paist|-alels pey
0S[e eyl ‘sssnwi jeremysal) Jo ‘eurejolediay oienbe
‘Us!) (NOD) pssU UOITRAIBSUO 1531eaB Jo saloads

oIS 1| 1eIS-UOU 910W IO BUO 10} payselem ploybuolis
'SpssnW lBIMUSa4 1o ‘eurnejoiediey

o1renbe ‘ysiy paisi|-okls alow Jo auo Joj (uoirendod
Buiurews. 1sNQoJ 1SO0W) paysserem ploybuois

9 BRI
e _MU_ SIO|0 PAINLW Ul UMOLS 918 BIED | pUNDY SSR
paeiloy () wwod @ WOPUEI-LGN
pOOE) lood fap,
KB =T1 O ._ Souuaq
: sjoquis u) pasn si10j00
L]
v oI Sl3pEM Weals |Bunuasg
[ AJuo souuEe 4 mmzucmnr@
.
el
‘€Il Kunod ssan
SOYIUE]
SO juag = ysi| P
-z oIl sasunos ejep pue sadiy joquiis
Kyubaju| onjoig jo xapuj
TRIL

sde |\ AJunoD £002-0002 SS9 N 01 Ao

8-88



(1g1g pue 1g14

JO Ueaw sjuesa.das Leyd aid Xepu| onoig pauiquio) ‘Ajuo erep +00Z-000¢ Jussaidal sieyd a1d) +002-0002 PUe /6-G66T Bulinp SSGIN 8yl Aq padues
swea.is AiunoD auljofeD Joj Yiesy wea.ss Jo dew pue sireyo aid (1g14) Avbeiu| onoig Jo xepu| ysi4 pue (1919) Aubaiu | onoig Jo xepu|oueg  ‘TG-88Inbi4

Bl r [ 0
Y ——F——4
AJUNoY p—
W51 7 - J3sanaog
lood fan, @ ¥ : E
food @ Bingsieiahe @ s R
ted o vy il 1 - =
poo9 W S ] e
GL 3 /
s | .‘,. E £, e M
: : L I _H_ 2 .._..uvr..__..ng....___
| SOy ARy ) '
AJUNGD) SUIOED
XEPU| SHDIE PSUIGWIOT [ 4
! ]
ot " Aunod) jogqe]
w5l Ml g .
1ood f1a4 @ £ A id yapIdon
iood @ L ugm m_,_u...h,,,b ) =| e
B4 O g ol Iﬂ. _ﬂ} s ...L .
pood m = = A
- =y .. - ...... <
EE m AW s
Aunoo) auoses z I i T 2 b =
fBap| onog jo ¥8pu| SleIgepBAUILIDE JILUSE = (CORS = T
m _,..ﬂnm:_.um.m o
et b T TR o
& __H__m.
2
PEIEY 101 L e s Aunog
dood fusp, ,, ST Seuuy usangy
it g
L]
led - s
(L I 9 =
_ e L
rE
e el ALNNOD INNOAVD X

AiBequ) oo 4o Xepu| Usid

8-89



6T'e| Joddn uexdoyd 1N Ay ueydoyd /6-€0T-G00-N-NO

Te'e| Jeddn sueidoyd youe.g Bulids|ood 96-20T-050-N-NO

62°€| P10 B0URNINL €1N Youeig uose\ €00Z-4-TOT-YON1
86’z | mddnueidoyd | TLN U WepeAeag uobuLeH | 0002-d-60T-MOdN 2G| dP1IDs0uexdNL Loueig uose N 96-80€-860-N-VO
€6’z | sddn xueidoyd 091D puess| ApiL /6-TTE-¥00-N-NO 09°€| Jeddn xueidoyd 8810 UOPPYS 2002-S-€TT-MOdN
062 | Jeddn sueidoyd T.LN Youeig ablio4 0002-4-T0T-M0dN 6. | 010 adoyhuse W | zLN 910 adoyhusre N ¥002-4-8T2-MOVIN
06'2 | >pe10 adouhusre N uouelg B Awwo L G6-22T-TE0-N-NO 9g'e| Jeddn sueidoyd 810 UoPPYS 96-€TT-#20-N-NO
98’z | Jeddn sueidoyd TLN 8210 Buiimod 0002-4-8TT-0dN 98'e| PaID30URMONL youelg uose N €002-4-8TE-MONL
09z | Jeddn sueidouyd 1N uny bButeH /6-20T-€70-N-NO 98'e| PaIDa0uRMONL youelg uose N /6-G1€-860-N-YO
09z | seddn >ueidoyd TLN 910 puess| ApiL 000Z-4-GTT-Y0dN gg'e| Jeddn ueidoyd Uoue.g A|prelo 96-G02-T¥0-N-NO
09z | Jeddn sueidoyd youelg umoip|o /6-G0T-9¥0-N-NO 86'c| Joddn ueidoyd Uoueig Aempeoig 0002-4-702-M0dN
05z | 4ddnueidoyo 1N yoNa wepsenesg 96-80T-6€0-N-NO 00| >2iD80uUesONL | 1N eIda0yexonL €002-4-20T-MONL
e’z | seddn xueidoyd Uoueld a||insuing 16-02-770-N-NO L0%| Jeddn xueidoyd 8810 UoPPYS ¥00Z-S€TT-M0dN
€v'Z | 910 adouhusre N T.LN 310 adoyhusre ¥002-4-0TT-MOVIN ZT'y| >PaIDaouesonL youelg uose N 96-T0£-860-N-YO
9g'Z | 910 adoyhusre N UoNQ UewbioIH ¥002-4-L0T-MOVIN vg'y| .ddnueidoyd | zin A yueidoyd 0002-4-2€T-ModN
62Z| Jmouedoyd 11N (MD) 8310 Bununy €002-4-80T-Y001 9g'y | yeeIp adoyhuse N | LN e8I adoyhusre 66-802-900-5-NO
yT'z | »ddn sueidoyd uny |PYMNIN /6-02T-850-N-NO ge'y| Jddnueidoyd | TLN A YueIdoyD 0002-4-6TT-M0dN
vT'2 | >eI0adoyhusre N Uouelg s|IN 7002-4-€0T-MOVIN 8ey| JlmoTueidoyd 8810 BununH 96-TTT-200-S-ND
L0z | Jeddn sueidoyd T.LN youelg umoipio 0002-4-20T-M2dN ov'y| Jeddn uexdoyd Uoueug abio- 0002-4-TTE-MdN
G0'g | P10 adoyhuse N uola 3| IAIWS 7002-"-ETT-MOVIN evy| Jeddn sueidoyd 810 UoPPYS €002-S-€TT-MOdN
06T | Jeddn>uerdoyd TLN Y810 suigqoy 0002-d-22T-ModN er'y| Joddn yueidoyd 891D UoRPYS T00ZS-ETT-MOdN
98T | >a10 adouhusre N T.LN 310 adoyhusre ¥002-4-80T-MOVIN G| Jeddn uexdoyd Youeld suiqooy /6-9TT-670-N-NO
v.T | peliDaouyesonL 71N youelg uose N €002-d-GTT-MONL GS| >PdID80ueNINL Uyoueig uose N 96-60€-860-N-VO
TLT| Jeddn sueidoyd TLN AR ueldoyd 0002-4-0ET-M0dN LSv| PaIDaouesonL youelg uose N 96-20£-860-N-YO
62T | Jeddn sueidoud LN a1 puess| ApiL /6-L0T-9T0-N-NO 00'G| Joddn uexdoyd 8910 SHeM 0002-4-622-Y0dN

(15411 S9115 pape Jbap 1S0LW) S0 (81025 |gD JO JopJo ul) 399

190 | QIHSHILYM INVYN WVYIHLS HIGWNNN ALIS 190| Q3IHSHIALYM JNVN NVILLS HIGNNN ALIS

SIS SSHIN - Auno) auljored

(190) 81005 Xspu| anoig psuiquiod Ag payuel ‘y00Z -#66T Bulinp AJunoD auljosed ul pa|dues s81s SSaIN

‘GT-89l0eL

8-90



€e 1T €1 14 Jaddn yuerdoyd

v 1 Z 0 010 adoyAusre

Z T 4 0 BmoT Yueydoyo
UOOd AHIA# | HOOd # | dIv4# | 00D # | dIHSHILYM

S91IS PR\ Wealis - AJuno) auljofe)d

Auno) auljofe) ul paduies Salis SispeA Weais

*AuBeiu| onoig Jo xepu|
ouag pre|-A|iueH Ag paxuel ‘¥002-0002 Butinp

‘9T-89I0e L

8-91



-000Z pUe /6-G66T Bulinp SS9 N 8yl Aq pajdures swealis Aluno) auljore) 1o} Alijenb feligey weais Jo dew pue Leyd aid (JHd) Xepu| lgeH eosAud

papesfiag ARianas
papeliiag
papeibsg Aieied
papeibac] Sewnugy

Apunoe) auipen
xapu| JEPIEH [ENSALY

%55

"(Ajuoerep +002-0002 Siussa.dal 1eyo a1d) 002

'2G-8 964
¥ 4 0
—FH——
[EuLss M Ajunon s3iin
ssan M Ja}SoLn.I0g] ;
woiboig Bugdwos i s
pajduuns Jop ’ Iy .
papoibap Ajlowiuy [l ] i
papoubap Aloipod =
papoifag B o : C Ay
papoubap Alsreras [l f . :
X9pu] {DHGOH OIsAYd fﬂ . A
- ARV
i I e Aunod joqpe
= drir oy
¥ uoHBa Lo
& | nﬂ-z_ £ . \ . )
# f % .f..} .. ™
/ - ... N E E.\ ¥aad)
z e v o o GO
= e 1 T s SOy
il (DN .m_.é_m__mﬁ.q_._ g
Aunoy)
sauuy usand
AMNNOD INNOAVYD

8-92



(Ajuoeep $002-0002

siussa.dal 1eyo a1d) 00Z-0002Z PUe /6-G66T Bulinp SSAIN 8y Aq pa|dues swes.is AlunoD suljofe) 1o} (B[edas 0z-0) Buitel yse Jo dew pue Leyoald €G-8 ainbi4

YaGd

o4 @
LT = )

[Ewndogns O
[eLndcy I_ﬁ__m_u_mw

mEL

Aunon aueies)
Buney yses]

[BUlUSE ¥

ssaw Il

woiBosg Bundwosg
paduuns 10N

(owydo
[ouigdogng

jouBion Il

wod i
Buyoy ysoi|

Delaware

Bargsielaka |

gl

ALNNOD INNOAYD

AUy
JDISRIDJOg]

¥ z 0
— =3
sajuy

FfRieid S, REAT

Ajuno? joeqpey

Yupidoy 3-€
LoMa] 5. 4 ) ‘.
2 AR
. I W () @y
E. b b o = ..._._.._h___h__uq_.uﬁ.____

Rm._..-.mm_. : ;

; u
= Ajuno:)

sauny uaangy

8-93



"pa103)Je SeM JuaLBas WG/ 9.111US Y] Tey Jueaw A|1.essadau Jou Seop
11 ‘paresipul S| uolezipuURYd ULBYW FLON "#002-0002 Bulinp SSEIN au Aq pajdures sweauss AjunoD auljoleD 1o} ‘adAl Ag ‘'sayss pazipuueyo jo de|N  G-ganbi4

¥ [ 0
—F—=
Auno) i
Ja)Say I
Bingsieiapsy 0o .
BE) N T -
S T\l / 9 — Apuno:
o ARy - Junoy jogel
e .-.u.u_.._.___m.‘_. .

abBpsig _._
dio diy _._
voiges @
.. Rl . LU -LIOR] M
edid @ jouuss ¥
A SN ssav M
s ) ) adA] jsuupyy || woiBolg Buydwos
E ﬁwﬂwgwm_..k ot ~Pyaau)
| B

OGN TN T

Ajunony
sauny uzan)

AINNGD INNOEVO

8-94



"pR101dSP SBM 3.J9A3S 1SOW 3] AJUO ‘3115 B Te p3.1IN320 SaW 18IS Syea . Jayng uelredis

3dnINN ‘310N '+002-0002 BuliNp SSFIA 3y} Aq pajdies sweauis AJunoD auljoled 04 Sxeaiq Joyng pue sieyng uetied s afenbapeul Ylim sais Jo dey
F e ]

—FE—

'GG-gaInbi4

Ajuno)

-~ J1SoL3I00

.- ..
Bingsieiopay ) 7 K wF F B
(£1£) . FAN I
" ; K. ,../.. 2 .. .:. ._ = ;

| DELS e

Loy, =

o= soary

Alunog joqpe ]

oy

co.m_ﬁ_t... ~.
A_}/..L-. " : ~ ..'

.5 b ._...a. . _& yaau)

Delaware
I
B
o
Fa

AN ey Aunog
. - % sauuy usanp

ALNNOD INITOEYD

8-95



‘7002-000Z BuLINp SSg N au1 Ag po|dues sweeis AIUNoD auljofeD J0) UOITeLLIO) Jeq Wea1sul pUe Shueq pepose U1IM Sa1s Jo dew puesieypald  '95-g ainbi4

S

04 @

[EUEIEW g
ewndegns 0

[Eudy m

el

Auno?) sulies)
uoews 4 Jeg

HEL

ood @

[eube @
[eundosns OY%S

[Bwndg m
Sl

Mg |
AUnNoD BUoIED
Sjueq papog

8 Ajuno?y
- Jdajsaadog

fingsieiabal , | - A

TELE

L oy aopy,

NV my

B P ) 7 E_

t 2 0
— E—

Aqunoy) joqeg

h il
o e o Yoy
\ _..__-" ..m__n_lx}. Wy )
; b, = S
r H{.:,.E ¥y
M e R A o
g B S e P - SEAFYIRL ]
] T Cefaibdsusan ! b
= 4 Bl .nu_ ]
o
d 4 — 1 Aunas)
] .._H. saUUY uIING
ne)
AT

ANNOD INNodYD B

8-96



Yo =
seepoy 0
MO

%05
funon sulces
(TR,

(06 <=YBIH ‘0'G—0'T = WNIPN ‘0T = Mo1) (Aluo erep 002-000¢ Juasa.idol
sireyo a1d) $002-0002 PuUe £6-G66T Bulinp SSgIN 8yl Ag pajdues swesuss AiunoD auljoled Jo} (|/Bw) senjea usBonu-sreniu jo dew pue Leyosld  */G-8ainbi4

(=2 ITLNE=T s 8
ssaw W
weoiboud Guydwos
b
Lnipaw
~1 H
uaboyIN-2joyIN

Delaware

Ajuno’)
Jajsotaog

: x@&a..@...

o _EJ
N
: F X
_.@.
O.._“_G._......_w_n_.m.h o ..
ol R e

ALNNOD ININOEVO

P2 0
e

53|l

| QENE]

Ajunod jeqel

o oy

yoad)

S O Sy

Aunoy
sauuy usand

8-97



= WNIpa\ ‘G200 > = MO) 1002-0002 Bu1INp SSGIA 8yl Ag pajdures sweais Aiuno) auljofed Joy (J/Bw) senfea snioydsoyd [e101 jo dew pue 1eyod aid

ST
ubiH @
sEEpol O
L 09
w5l
fAunon awjoseD

sruadsayd o)

(00 < =YbIH ‘20'0— G200

"85-8 8.nb14
L 2 0
—F—
Quno s
J31SADI0(]
Hingzieiapad | | R B

7

Buyuas A ]

] wn____.x_g.\._&:.. o~ §i e R

ssav W
woiboid Bupdwosg

yeH W ¢

LNPSW

07
snioydsoyd |0joy

Delaware

b EE \._ i g™ 4 .
= i

i o . : 5

l_,_ y

: .r/va Ajuno? jogey

yriondoy
N b yoou)

. & ‘ \ ||I g " -
s e AOLIYIN |
piogsiEsIch ;

= AJunoy
sauuy u2anfy

ALNNOD INNOAYD

8-98



‘aseqerep welboid afellloH feneN INQ pue ‘v86T uosdwoy | ‘G/6T SlleH elep
‘gndun ‘Ajs3ey elep aAelenb SSAIN ‘Y002-766T SSEIN Woljerd paysierem Ag ‘Aunod auljoled Joj dew Buijuey Aisieaipolg afelilsH oienby  "6G-82Inbi4

UsaUes j& saaads io saivads aies
mayes suopeag) BULcpuolw WeaNs Jaws @
SWEIE IS

Auunwiwes jeequ B ) Eafagag Y
wagsald weauas Jo 38)2ads pRS|[LoH
wasaud sapeds suey

payeiapea ployBucns w esiads arey

Pl § 91|
Pals4euen f 91|
paysieyem |, o1 |

IR RRR:

T oz
Jaary yuepdoyn saddn

- / =18

ATy HURRHIETY dame
Hany yusdays s
iy efuoH

-, Uik
Waad) SoYEYIN

8-99



8-100



